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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W 5 and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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[0052] jK¥«€»3 oti. ioj: 0 izixntifi 
%.&wcoKm%Mmfrt> trmmmit ®®iz ix 

[0 0 53] 4fc. CMP«a2Tt4**«te«3 0T' 
7xAW<o^<2S^*-?--f fc^Stf&K &o 
T . JJflg^-y K 2 O^jSflSSIiyj'l-^aS^ifilSr 

as^-f tr. ^augs^ o<r>mj£zx>'/ htm® 

¥ 2 1 X'Whtit Z t , Rlt*S!i£*»*+t0r$ 

W^^^l^iAj^ltJ - ia*T'£ . C M 
PTv*A£mmiZ'§mLXXn>- 7 -y h$rlSJ_h^-^ 

[0 0 5 4 ] fcfe, JjLtHWLfcjtllfflTJis 7x/nW 

<oft*tae«as-fi#Rfc LTs A«tt»*tti&4o 

T'7 x AWO/ -y f-4fc(±* 'J iyf- i' 3 y 7 7 -y h 
**taJ*4«tW*ll!*Lfca*s AJg{£Eftaj^aii7 
xAW<oftgfiM<9S-#^rSgT'ftiUfJ:< > i/iA* 

mfethi>0>x'$>-oxi>&\,\ 

[0055] 7x/\W<9/ •vJ-tiLW.b-feWffl 

7x^*^1 2tf>±®{aH J S :> gE<£a. *h 

wmmz/mmy-ziKoiiii, zm^-ffm^m 

tf , 7 i/W 1 20IU^(Cct 9 $ 5-#3&I4 1 CO 



*\ z<r>miii j %zhvfitixm^2>zkx'±.&<7im 

t£0T'tS<. 7xyN*;U^"l 2£0[5]^Jg*-D-5"J 

[ 0 0 5 6 ] mz. 3 ntt^nscffi & cmp 
mmzn *xm3 £#s?. i/owii-* . -roc m phi 

3li. -yi/Nf-Z/HO, Sflg^-yH2 0. ft^US 
SP 3 0 fci #7 3.^ftfflmm$>M4 0 5 C M P 
«■ 2 fctt LT . 3 0 Srffi&'v y H 2 0 tcBX 

"3Wt5C X/NW(0^1^(fi]{C^|!)aItgtIg{t. 

[oo57] ttcfrh . c m pmm 3 T-Ji^as^s? 3 

0 tfWiSUtt 2 IX y H 2 0 0 W(t 4> 
fLTfcO. Sf®^-yH2 0iOMiif^i!rtc#-5T7xAW 

SfS^-y H 2 OWSiSf^BKHIi:. 3t^i|iJ^^3 O^iiJ 
SX.-K -y h x v \W04"D (#gr = 0) t H^gf 
( r = r B ) i«0Rlfctt«»irf * J: -5 (ClS^Sill,. 
Sf®^-y H 2 OOffltSflttmcli's ••/ HOSK{4S$r^aj 

[0058] %&m%»3 Ott, fflWful^ajgf^A.A 
x,+r-y ho^@*-[6jfi[S r 5:^ h 1 1 1 (c , AKfil 

t^aja54o*^A*$tLi.y yf-^ajfi-^s-sjii: u 

«. ±EZOtf)ttaj«^rk^t*»<b. mt\i (r 0 . 
[ 0 0 5 9 ] C M PHI 3 Tli. 3ieWlje« 3 0*>T9flg 

±*»wiw->'osat*fcii«ri. sot. 7 

-vffiit) *®fcLxmn®tfc.zw£thztij i X'% 
z(o£om%ztim%&.m.\i%&m%&3o<?) 
mmmzwutni zttfx-z.vxt s±.<r>mti<r)* 
imw.x'Km<7)%ittmz®fetz z t vxz * . 
[006O] *j\vf&®mzitxmmaj:zftoEm 
&<7)mm£w.x'ii. w.mmm<n>mmvm<7Mt>r>$\t, 
ftt&lKE&'-if-yv&wzzzif^zcomz. - 
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[0061] cmpjsi3-cu. afca^areKc** 

•»jft«flje*1f jet j&farffit:^ 0 . 9HSAffaSi> * 
S^fctfT'SS. ZtHzXD. CMP7* 

ttfX'Zh. 

[ 0 0 6 2 ] , *^HJ3om4HS6^S.tf^l> CMP 

4(i. ±3iL^3jli0fM«CMP^g3i;^D. 

3 0 r J44 LfcJMWMtfc i 0 iAWi^ 

<aao*fflTOBSrsi^ LTweiox-r * c m pssa-e* 

[00 631 CMP«l4Tt±3^aS»3 0A«. 

Xtf-y h^x/NW<7)cfJ-D (fgr=0 ) fc^HS 
< r = r t ) tcOHSriSS^il^ff-Cttfl^ilJ^tc 

ERSitr^*. fliiHtwcuabmta 3 o covins 

[0064] 3t^jH^gJ53 0{±»»fiM^ajSPA^A^ 

$ixi.^a3fi^^. •tx^w±< l zisi,ihm%.zx"/ h 

izh&t^x^y^^maxx/r^m^nco^-ytiL 
mi. HtL-onm&im rte>tfrt> (r, 0) tl 

xmfezti. mm.ft&3 ix'tinazti&mim$tit 

[ 0 0 6 5 ] C M Pgg4 X'li. 3 0 

nmbwrn^tx^htmb. *<?> : &®jm j $>t¥±Q.w. 

iSMUzfS^tlZbifiV^l. Zff)tz*>. >>iAW 

XNKf3 

xm- i m±<7&jmm j $>®-i$fe®.m0)immy7 

fctHi 5 £ fc . «r ZtW&X'h l> . 
[00 66] CKT)^. a4LfcW»3R**t4CMP 



wnm-ntth-izzmfcthzttfx'*. stc. » 
&WE biitm&m mk&<rm , %£Ti bzt 

$WCl=gLTiSX;U-7--y hOCMPg^^iSet-tl. 
ZbtfX'%1. 

I 0 0 6 7 ] Srfc. WJ:O&ilM0i]T1i. Sffittftftfc: 
LT¥®tt^x^£0i|^U .r^x.'^iSfcffiilJn 

mt\i?E$m^ii3x£Mmx'h'>xi>$k<. t 
izwmmmmi®mmzhiMiim < fi'aisr 

[0068] CMPMt LTs ^F*tt2 2 

[0069] *fcJ3Lh<iO«4«BB]BTtt. ^ ^;UC M P 
cOSfgrn-fextco^T. ^S!l^gP3 0^te!3f^®^ 

$^Si,<7)T'(i^<. JH8MfiKM^«?^S (Shallow 
Trench Isolation : ST I ) <9«^JR£¥tIfl:t ht& 

mmcup oMmrv -txiz-o^x t affl^rfig-c* s . 

[0070] H6<i, ffi^CMP^Sf^ro-trXtfc 

^xm\mmommmcommmiMixm^^miii 

i^iif K3t9JU:CMPJ!Sl ~4<?MK^jfflSa53 0 

t i o . letwc m p * wsicfr a z t m- 
[0071] wm&m&mit:ia&0)CMPm& 

0£MtetsXVimwm. W±iftB«UcCMPgS 
l~4fc|al^t^&^S«|iiHfl^ : tBSL, tlT. 

SISS 5 0 <om*fc J: tffffflfcov^TSWi . 
[0072] ifrmggB 5 Oli. £g 5 1 . 3KS^f>tf 

5 2. 5 3, 5 4. 3KiS5 lA^lttBSflfcro-^ 
Sr23SL'>xAW*^eDR|t^^S:R8tS-ti:l.t-A 
X7"U 7^55. t'-AXT-'J 7 ^T*f OBSflfcRW 
f|-f*$:®<il^<0WyXfcJ:lXS7-6 1, 6 2. 
63. 65, X'J-/h64. 0#f*»6 6. R^ft^ 
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[ 0 0 7 3 ] %M 5 1 li^jfcftlfcftz: iofifeftiSiT* 

LEDHEfcffll^fctfT**. *»5 1*»4>»*S*1 
fc7*o-X#Wl'>'X5 2T3 l J*-h£il. UVX5 
3iiJ:lfh'-Axr»J »*5 5fc*IU;*. UVX5 
4tB&W3et3'J^-b$ii. «7xAWt;:SiIAWL 
■C7xABJHcBf5ex^y Mi (0«;c.lf <£200;um~$ 
mmgS) <y)t-AX;l?y bt»W*. 
[0074] AWA*£><7)K3fft*5*93 *>, ERIt 
ft (OiJOK) J2UyX5 4 2:Si§LTt'-AXTl> y? 

TdSWSfefcSfU $5-6 2, UyX6 3&#LT 

^.u-yh64^ii0. uyxesT-Htfs'-M-hSfi 

fcftHfflS^ 6 6 KAIfr 6 . Htfrfe? 6 6 TttfcBC 

So 

[00 7 5] ST, t'aM X/^-ytfJlMSiut^x 
A^CDKSlfl^BCO^T^&fc. R»fi^i#fc:l4 

ha*Stt-r*. BflrX* v Mi, A^-ycof-yf- (St 
fMKMffl) d. 3fcO»£A*sJ:lflsWra3Sn (n=0, 
1.2,-) KJEtT. d&X*Ztih®1fiA&ei}&£.& 

[0076] 

[$U ] dsin# = n A 

[0077] m-m%M5 0 ?tt. @«T^<iIEEM3t 
<0<fc£) tS^SAS^SrtoT^xAW^^RSH- 

jERfttEfc8fcSA»ftTU>'X6 3fcASt 
U U>-X6 3<0JiAfc5l^l)*|6j{C®Jf$ilS. X'J 
•y h 6 4»UER«*3WB^ >X6 3tfMij£iffi»cBK 
SftT *J 0 . jER»3tia>K0R««U; «0X 'J y h 6 4 

2fi#tl>.ri#T#-f. @Jrl&^6 6tcJ±]EKIt3E^ 
#A»U *0tt*fclStfclIi^TEI*r*i'i4. 
[00 78] C:<7)J:3(cLTtl-T-feyt6 7{CAWt 
SjEKWfttt. EHff?g?6 6 HftftfcB fcTBtf 

A** - >C7) f -y f- 1 J; Vtc < X i>&\.WT 

[0079] 8ivj}Zti&tom&# 
m^m-i^abi. mm. ^xAw^stcsiOj 
mmmmmfS.ztix^&^t.z^xfi.&t. z 
mmmmx-K%zti&&&/te>mtmimmzfci 
tzftmrn-Zfth. zmizmzmmBimnm. 



izm h MBmhto&M&f- ft. 'J - 7-fc 6 
7*»4> A7l£ft h^mm.^t SrJt&lT? -f y-f < 

[0080]&-?T, ^cOiatcLT^^ill-^xA 
2tlXtaX&&C&ltzfr : gfr£m%.t2>ZttfX'$ . 

ciwcj: vmf3im®<wmtt%h*>im&cMPiz 

#TSS. 

[0081 ] *JHBC*6 i NW|cf , ^-f XOiBB 

m&Tu*x*7rct7u-i-*-vx-hz>. *mvm 
mrci-tzzzf-ht&t. ±-?z7-vrs2oox' 

mzmfh ^T77S201-S204 (T><bfrt>mWj: 
imiMZmi L . l >fW« r y XCjitf . 
[0082] <r,IT\ Xf77S2 0 1l^iAOii 
SrItftSitSi&ffclgT**. Xr-yXS 2 0 2(±C V 

D?cj: o ^*^mfii,zimm^imftm&&ti c 

VDIST*&. ^T77S20 3IWiAtIi5rl 
JttPfc i 0 JB*-t6*«8BKISt'*4 . ••/ X S 2 
0 4li7iA(:>f *y£fl^ao-f =tyfT*>ji*IST 

[0083] CVDIg(S202)t,L<tt«ffi#l£I 
g(S2 0 3)<7)f£T\ X-fyXS2 0 6CjI.*» CMP 

X S 2 0 7 fT 3 %&{CJiXr -y X S 2 0 5 1 

Jttf. Xr-yXS2 0 5<iCMPIS-CJi>S. CMPI 

STts*^(c«tsgfssis (cmp^d izx*). m 

IZ £ & j/ ymmmtfifrbix h . 

[0 084 ] CMPXg(S2 0 5)t,L<(iK-fbXS 
(S2 0 l)(7)mfXT--yXS2 0 7tCjltr. Xf-y7S 
2 0 7Ji7 * HJ VX57 -f 1ST* 4. ClOlSTIi: 
>7i/N/\.<yDl^i;xh0^li. H3teiia5rfflo^S3ttCj: 
S^xA^iggjA^-y^^Wt. StjKLJt^xA 
mSdmbtit. S ^.tr s -yXS 2 0 8(iJi 

• LfcU^'x h^hcoSP^x -y l-y?l,zx OH'i 0 . 
-?-tfDf*W^x FIMfcWrfctu x y fy^>mt?s 
t irofcU i-'x h Sr JX 0Ks< x -y f-y XXST*& . 

[0085] mz, Xf-/7S 2 0 9V&mc£JM& 

%7Ltifr&mi. jsrruTv^»tiitfX7 i -srrs2 

OOlcMO. 5fe^Xx-yr^^0MLT"7xA±lc|5igS 
A^-y*^fi£$fx|, .Xf77S2 0 9T^I8W% 

[0086] Jr&^frT'AM XSjS^ST 

TV^SJtA, CMPISOX/P-X y h*«[6)±-rs. C 
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[0087] 

h. Sot. BWiOl+tSIIKfcgieiRTjfiSrfl^Br 

mmwm.*'&%z.hifx'% , dftcj:'), cmpt- 

[02 ] *%B i g < of[2ISfi»]BCffi&BfaSIS^^-nK 
g1S)&0T-J>2>. 

[03 ] *ft^SI3ggroSU::ffi&ffi«§£S£7j^ 
gflWt0T'*>S. 

[04 1 xmvmimkBmiz&hmimm*?®. 



mffif&.mxh&. 

[15] > ^/UCMP ^TSJUflOlH^Cgl 
iti ? ft 5 &BJ6B<0R8«s£f fclftt 5: 5rf K9STC % 
•i>. 

[07] *afflfc^*6^^^7^-fc**iirf7a- 
?■■*•-^■C*.&. 

[08] «3iw)weiias-jst«s«iS0rft6. 

[09 ] «e*OBf)SilBOfl!s<Ofl|)SWS:^-r«gfllB!t0 
w <7 x ;n (m&ti&to) 

1, 2. 3, 4 CMPgl 

1 0 ^x^vf-TVU 
12 7xA*/^ 

2 0 gfg'v/H 

2 1 BfB^-yF 

3 0 3fc¥«5£» 

3 1 (mm) 

3 3 R«3l6ttaJSS («»!«») 

4 0 £££M*£aJSI5 

5 0 

5 1 %s (B^an 

6 7 y=.r-ty^ (*«aj«) 




,30 



W 




vf 13 



.20 



23 



-22 
-21 



4o- 




[05] 



Rm 

S 
It 

* Rb 



— I J- 



(?1 1) )02-3437 54 (P2002 



-3 44fS1S 




(& 2 ) J02-343754 ( P 2 0 0 2 - 3 44Po18 



[09] 



102 




150 



7oy 

(51) Int. CI. 7 mW& FI t-7>K (##) 

//GO IB 11/30 1 0 2 GO IB 11/30 1 0 2Z 

F?-jU(##) 2F065 AA50 BB03 CC19 FF44 HH04 
3C034 AA08 AA13 BB93 CA05 
3C058 AA07 AC02 BA01 BA07 CA01 
CA06 CB01 CB03 DA17 



